The medicinal plant Holboellia fargesii REAUB. (Lardizabalaceae) is a tree which grows in the southwest region of the People's Republic of China. Its stems, roots, and fruits have been used as folk medicine for the treatment of cough, lumbago, nephritis and abdominal hernia in Yunnan Province. 1, 2) However, there has been no previous chemical study of this plant. Preliminary evaluation indicated that H. fargesii contains saponins. The potential medicinal importance and our continuing interest in the chemistry of saponins prompted us to initiate a chemical investigation of this plant. In this paper, we report the isolation and structure elucidation of five new triterpenoid saponins (1-5) from the roots of this species.
. The 13 C-NMR spectrum showed 40 carbon signals, of which 29 were assigned to the aglycon moiety and 11 were assigned to the sugar moiety (Tables 1-3 1 H-NMR spectrum (six methyl proton singlets and a broad triplet olefinic proton at d 5.54), indicated that the aglycon had an olean-12-ene skeleton.
3) Detailed analysis of various two-dimensional (2D) NMR spectra such as double-quantum filtered 1 H- 1 H shift correlation spectroscopy (DQF-COSY), heteronuclear multiple quantum coherence (HMQC), heteronuclear multiple bond correlation (HMBC) and phase-sensitive nuclear Overhauser enhancement spectroscopy (NOESY) spectra indicated that the structural features in the A, B, C and D rings of the aglycon were similar to those of oleanolic acid. 4) However, direct bond and long-range correlation data suggested that one of the geminal methyl groups at C-20 had been replaced by a hydroxyl group, forming 29-noroleanolic acid. In the NOESY spectrum ( Fig. 1 ), H-18 was correlated with the methyl group at C-20, indicating that the hydroxyl group was in an a-configuration. These results suggested that the aglycon of 1 was 3b,20a-dihydroxy-29-norolean-12-en-28-oic acid. A related compound, 3b,20x-dihydroxy-30(or 29)-norolean-12-en-28-oic acid has been isolated from Guaiacum officinale. 5) Acid hydrolysis of 1 M hydrochloric acid in dioxane-water (1 : 1) gave D-glucose and D-xylose as the carbohydrate components. The monosaccharides, including their configurations, were identified by HPLC analysis following their conversion to the 1-[(S )-N-acetyl-a-methylbenzylamino]-1-deoxy-alditol acetate derivatives. 6, 7) The interglycosidic linkage and the position of the sugar moiety attached to the aglycon were determined unambiguously by HMBC spectrum. The correlation between H-1 (d 5.27) of Xyl and C-2 (d 84.0) of Glc indicated that Xyl was linked to C-2 of Glc. A significant long-range correlation between H-1 (d 4.92) of Glc and C-3 (d 89.1) of the aglycon indicated that Glc was linked to C-3 of the aglycon. The 13 C-NMR data indicated that both of the sugars were in the pyranose form. The banomeric configurations for glucose and xylose were determined from their large 3 J H1,H2 coupling constants (7) (8) . Based upon all of the above evidence, the structure of fargoside A (1) was elucidated as 3b,20a-dihydroxy-29-norolean-12-en-28-oic acid
Fargoside B (2) (Fig. 1) . Therefore, the aglycon of 2 was identified as 3b,20a,24-trihydroxy-29-norolean-12-en-28-oic acid, a new triterpenoid sapogenin. The presence of three sugar units was indicated from the 1 H-and 13 C-NMR data, which showed three sugar anomeric protons at Table l Extraction and Isolation The finely cut roots (4 kg) were extracted with 95% EtOH three times under reflux for 3 h. The combined EtOH extracts were evaporated under reduced pressure to yield a brown residue (260 g), suspended in H 2 O, and then partitioned successively with EtOAc and n-BuOH. The n-BuOH-soluble fraction (124 g) was applied to a column of Diaion HP-20 (3000 ml) and eluted with 30, 50, 70, and 100% MeOH. The fractions eluted with 70% MeOH were combined and repeatedly chromatographed over silica gel and ODS columns to give several saponin fractions. Further HPLC purification of the highly polar fraction (60-70% MeOH-0.06% TFA in H 2 O, 1.0 ml/min, UV detector, 210 nm) gave 1 (22 mg), 2 (78 mg), 3 (5 mg), 4 (5 mg), and 5 (4 mg), respectively. Ϫ (Calcd for C 40 H 63 O 13 , 751.4269). Acid Hydrolysis of 1 A solution of 1 (10 mg) in 1 M HCl (dioxane-H 2 O, 1 : 1, 5 ml) was heated at 90°C for 2 h under an Ar atmosphere. After dioxane was removed, and the solution was extracted with EtOAc (1 mlϫ3). The extract was washed with H 2 O and then concentrated to give a residue, which was purified by silica gel column chromatography to give an aglycon (1a, 3 mg). The aqueous layer was neutralized by passing through an ion-exchange resin (Amberlite MB-3, Organo, Tokyo, Japan) column, concentrated under reduced pressure to dryness, to give a sugar fraction. The sugar fraction (3 mg) was dissolved in H 2 O (1 ml), to which (Ϫ)-a-methylbenzylamine (7 mg) and NaBH 3 CN (10 mg) in EtOH (1 ml) were added. After being set aside at 40°C for 4 h followed by addition of glacial HOAc (0.2 ml) and evaporated to dryness, the reaction mixture was acetylated with Ac 2 O (0.3 ml) and pyridine (0. . Acid Hydrolysis of 3-5 A solution of compounds 3-5 (each 2 mg) in 1 ml of 1 M HCl (dioxane-H 2 O, 1 : 1) was heated under reflux for 2 h. After cooling, the reaction mixture was neutralized with by an ion-exchange resin (Amberlite MB-3) and resin was filtered. After removal of the solvent under reduced pressure, the residue was passed through a Sep-Pak C 18 cartridge using H 2 O and MeOH. The H 2 O eluate was analyzed by co-TLC to reveal the presence of glucuronic acid and arabinose with standard samples, then concentrated and the residue was treated with 1-trimethylsilylimidazole at room temperature for 1 h. Excess reagent was then decomposed with H 2 O, and the reaction product was extracted with n-hexane (1 mlϫ2). The TMSi derivatives of the monosaccharides were identified as arabinose [t R (min) 17.76 (a-anomer), 13.70 (b-anomer), TMSi derivative of L-arabinose], by co-GLC analysis with standard monosaccharide.
